Abstract. There controller which can provide an excellent dynamic performance, more flexibility and robustness for the system, is investigated. Finally, simulation model has been built, and an 1kW experimental prototype has been built.
I. INTRODUCTION
As energy crisis and environmental pollution become more and more serious, the demand of new energy sources is increasingly growing.
However, the amount of energy generated is uncontrollable, energy storage source is needed to deal with distributed power source. As shown in Various types of bi-directional converters have been reported [1] - [5] . In particular, seamless dynamic model [6] has been proposed and the bidirectional DC-DC converter is much easier to be analyzed and controlled. 
B. The FOPID Controller and Its Digital
Implementation.
By using Laplace transformation, the fractional order PID controller is written as:
In order to realize the digital procedure of fractional order PID controller, we need to forget a large number of past time series, and can only consider the recent period of time series [15] . The formula (1) can be approximated as follows:
Where L is the memory Length (t>L), 
By using the well-known Tustin operator, we can directly get the approximation of the discrete fractional calculus equation.
Any discrete function ()
Gz
can be approximated by a continue-fraction expansion (CFE), which can be expressed as: Based on the Combination of Tustin operator, the formula (7) can be expressed as:
Wher P and Q are relatively prime polynomial, 
